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Introduction

A The Township of BerkeleyHeights has identified various drainage complaints
stemmingfrom an areaon the west side of town, collectivelycalled“ T W\est
S 1 dogthe purposesof this study.

A The Townshiphas retained NegliaEngineeringAssociate§ “ N Ba\invstigate
me causesof the drainageproblems,and provide recommendationdo alleviate
em.

A Thepurposeof this draft presentationis to provide a brief update of the findings
and conceptualrecommendationdo addressthe drainageissues A final report
will be Issued which will provide a complete, detailed analysis and
recommendations

A This stage of the project is not for the purposesof construction,but rather to
provide the Townshipwith an understandingof the existingconditions,proposed
remedies,andballparkcostsfor the proposedimprovements
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Introduction — Columbia Park (Phase Il)

AThe Township has also expandedthe scope of the drainage study to
Include the existing school and recreational complex area located at
Columbia Park to Investigate drainage concerns and provide
recommendationgo addressanydrainageissues

A North of HamiltonAvenue andwest of PlainfieldAvenue
A Consistsnainlyof abovegroundstreams/channels

A Additional ground topographicand aerial LiDARsurveyingrequired to capture this
newarea

A This Phasell portion of the analysisand report will be completed later in 202Q
Independentof the issuanceof the final report for the WestSideDrainageProject
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Study Area — Affected Areas

AThestudyareaencompassean areabeyondthe limit of thoseresidentswho
have complained, as the entire study area is interconnected via a
combinationof above andbelow-groundinfrastructure

A Aboveground Streamsgditches,andswales
A Belowground Inlets,manholesheadwalls pipes,and culverts

AThestudyareagenerallyconsistsof s ST S

AThe’[Qta| Studyareaencompasses Emerson Lane Mercer Place Orchard Lane

: Tanglewood Drive Deep Dale Drive Mountain Avenue
approximatelyl40acres | -
Kings Court Plainfield Avenue  Arden Court

Cornell Avenue  Saw MillDrive Rogers Place

Oakland Street
Neglia Engineering Associates (DRAFT August 18, 2020)



Long Hill Township

Py poomul

7’
5
Morris County 7 [<X %
/ ’%69 “o,o
; > 7 P %,
¥ s & L om0
- ! § 8, s 4
e ~ 4 2 e ®
R Eg’ ¢
9,
%"6(,
WiIIOW 0 (2 <
o] S,
= a)
3 ‘o “min 4,
ﬁ’v " g
< 8
| R:cema" Rq ’<;
‘ 2
| Chaucer Dr % v
[ 2
1 ® Windsor a;z 8
. = o 9
% %r Stewart Ln % >
2 @ EX s
3 - -
< >
\ e
\
A\ Fairfax O
\
N
\ &
N |
\
\ @
\\
i \ @ = A
\ o Y A S
\ & g a %
\ 3 (= 3 e
Tk 3 H g
A 3 5 5
\ 2 2
\
\
\
\
B\
\
Warren Township X
Somerset County (<
) E ki
\\ © "9Man Ry
3
\
\
A pymouth &
\\
\ North Rd
\
\
B \

oAy d1BA

_‘0
\\@(\ Harrison B
putnam Ave ,gb‘o
@ webster P
£,
o,%" e
® R ing OF s
Hamilton AV Ry Hardin ed )
Ave fv g
Liberty , 8
Y, °
& ®
O3
) % % z
ik 4 e%° s
3 co
= - @
z 4 EN
k] 3 %
o ° A
=
Rogers pj a % ©
o
3
%,
Z
s
Hillcrest Ave A
o
*
2
®
<
g 2 %
» %
(9? .% o .:%
2 S %
> (=
E E] @ %
Mountain Ave
»
)
: s : o
3
§ e e
9 Sutton Dr =}
o
x Deep Dale Dr
o 2
S,
%%,
% o Whitney Dr
Tanglewood 1° 4
el
% @ %
\¢ %,
° %,
\A »
3 o /‘v——/‘_\/\/ . 2 ‘@
(P ‘p\d/" o \\ o
Aol
e <& / \ 5,
e
f/ \\ n
//\\ / \ F-'Ialnﬁ,,h__“q
o _—
T?“ ) \\ o Watchung Borough T
S, k) Somerset County
3 ) /
3 ! J —
2 > 4 0
Z
) - 5
A
% 2~
Y // @ Study Area
P
AS 7
o

Berkeley Heights Township N
0 300 800

NEGLIA

ENGINEERING ASSOCIATES

1inch = 600 feet




Existing Conditions

A The study area consists of relatively steep topography, sloping from south to north,
approximatelyfrom EmersonLaneto the south,to SawMill Driveto the north. Thereis an
approximatelyl80-foot elevationchangeacrosshe studyareafrom southto north.

A Thedownstreamdischargepoint for this drainagesystemis the ForestAvenueBrook(south
of SawMill Drive),whichultimately dischargesnto the Passaidiver

A Existing Township GIS drainage mapping was incomplete and required a full detailed

Inventory of the existing drainage conveyancesystems to accurately model existing
conditions

A NEA performed extensive topographic surveying supplemented with LiDAR aerial
photogrammetryto be usedasbasemappingfor the 140-acrestudyarea Additionally,NEA

developedan inventory of existingdrainagefacilities within the study area (i.e. confirmed
pipe sizesmaterials,inverts/slopesalignments.configurationsgtc.).

A Usingthe existing topography and existing drainage inventory, NEAprepared a baseline
modelto analyzehow the systemperformsunderexistingconditions
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Existing Conditions

A The existing below-ground drainage systemwas constructed both within the To wn s
right-of-wayandthrough multiple private properties

A When traversingthrough the private properties, the stormwater conveyancesystemwas
constructedbetweendwellingsand roadways,and therefore makesa lot of abrupt changes
In horizontalandverticalalignmentsto avoidobstructions

A Thereare manyinstanceswhere pipesactuallydecreasan sizewhen goingdownstream,as
opposedto increasing

A Thereare multiple locationswhere the pipesthemselvesare significantlyundersizedwhen
referencingmodernengineeringand hydraulicsstandards

A Typicallydesignedor a 25-yearstorm; existingsystemcannotaccommodatea 1-yearstorm

A Improperoverlanddrainageleadsto erosionandsoiltransportinto downstreamwaterways,
causingturbidity and sedimentation Thiscan alsolead to destabilizedslopeswhich can
further exacerbateerosion

AIf water does not enter the drainage system effectively, it will take the path of least
resistancedownthe slope,regardlesof wh a in its path.
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Hydraulic Issues — Abrupt Alignment Changes

AWater flow within a pipe network canbe easilycomparedto cars
travellingalonga highway— considerRoute78...

A If the Departmentof Transportationwere to constructa 90-degreebend
In the middle of the free-flowing highway,there would be a significant
traffic delay,aspeopleapplythe breaksto makethe hardturn - this can
be comparedto water beingforcedto slowdownin a pipe network.

A However,unlike brakesslowingdown a car, the rain cannotbe stopped
Assuch,whenthe water is forced to slow down when makingan abrupt
deflectionin the alignment,it will take the path of leastresistancewhich
Is often vertically

A This meansthat the water level is forced to rise, which can lead to
stormwatersurchargingabovethe rim of aninlet or manhole,andleadto
flooding
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Hydraulic Issues — Decreasing Pipe Sizes

AWater flow within a pipe network can be easilycomparedto carstravelling
alonga highway- considerRoute78...

A If the Departmentof Transportatiorwere to abruptly reducethe numberof travel lanes
from four to three, once again,the traffic would be forced to slow down and merge,
whichwould causeatraffic delay

A Similarly,when pipe sizesdecreasewhen flowing downstream,water will backup,and
forcethe water levelto rise,contributingto flooding

A In addition, more water is introducedinto the system often at
theseproblemareas,whichonly compoundghe problem
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Hydraulic Issues — Undersized Pipes

A Water flow within a pipe network can be easilycomparedto carstravellingalonga
highway— considerRoute78...

A If the Departmentof Transportationonly constructeda two-lane highway, basedon current
traffic conditionstraffic flow would be severelyimpeded,leadingto backups

A Similarly,an undersizeddrainage pipe will org%_permit a certain amount of flow through it,
despitehowevermuchrain continuesto fall. Iswall causewater levelswithin the systemto
Rse, surlghar%mgNater, forcingwater to find alternate pathsdown the slopetowardsthe Foresi

venueBroo

A It shouldbe noted that the engineeringdesignstandardslikely in effect when the systemswere
constructedwere not necessarilycomparableto those of current practice Additionally, the
watersheditself may havebeensignificantlymore pervious,consistingof woodsand openspace
rather than pavedroadsand drlve_wa)és,houses,patlos, pools, etc., all of which contribute to
additionalstormwaterrunoff enteringthe drainagesystems

A Current and future developmentsare held to much higher engineeringstandardsrelated to
stormwater than those even prior to 2004 Ma{or developmentprojects (i.e. those disturbing
morethan 1 acreor addln%1/4acreor more of net new impervioussurface)are often requiredto
providedetentionin order to reducepost-constructionpeakrunoff ratesbelow pre-construction
runoff rates(N.JA.C 7:8, updatescomingin March 2028
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Hydraulic Issues — Steep Topography and Pipes

AWater flow within a pipe network can be easilycomparedto carstravelling
alonga highway-— considerRoute78...

A If the Departmentof TransportationconstructedRoute 78 on a severelysteepslopefor
a stretch of the highway,and then abruptly encountereda flat stretch of the roadway,
vehicleswould be travelingat a highrate of speed,beingassistedoy gravity If thereis
anabruptturn, or decreasan the numberof lanes,or an undersizechighway,all of the
previousconditionswould be significantlyexacerbatedoy the grade

A Similarly,if a storm pipe was constructedat a steep slope, and then encountersan
abrupt turn, reduced pipe diameter, or was undersized,all of the previoushydraulic
Issuesnvould be significantlyexacerbatedasaresult, leadingto increasedlooding

A Additionally, water being forced to make an abrupt turn, on a steeply sloped and
undersized pipe, the energy of the water flowing downhill would be transferred
vertically,which canleadto manholerims andcatchbasingratesbeingthrust upwards
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Hydraulic Issues — Back-pitched Pipes

AThereare multiple pipeswhich are slopedup, asopposedto slopingdown, in
the direction of flow.

AThiscausesa hydraulicloss as water is forced to flow uphill, which causes
flow to backup, andrise.

A Additionally,if the downstreamend of the pipe is higherthan the upstream
end of the pipe, there will alwaysbe stagnantwater in the pipe after the rain
hasstopped

A Thiscanleadto mosquitobreedingconditions

A Thiscandecreasepipe velocity and therefore the efficacyof the seltcleansingprocess
(whichin itself canleadto a buildup of debrisand possiblycreatea partial blockage or
alossof capacity— sameeffect asan undersizedoipe).
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How to fix these issues?

AThesolutionto virtually all of thesedrainageissuesconsistf reconstructing
most of the componentsf the stormwaterconveyancesystems

A Abrupt bendsneedto eliminated, where possible Where not possibleto eliminate, additional
hydraulicconsiderationgnustbe accountedfor in the designto ensureproper hydraulics

A Pipes need to sized properly to accommodateactual stormwater runoff generated by the
watershed,under current, fully-developedconditions(and includingsomeassumptionfor future
development)

A Pipesshouldalwaysbe, at a minimum, the samediameter downstream(if not larger)to account
for compoundingflow of water as more catch basinsand headwallsintroduce more stormwater
runoff into the system

A Steeplyslopedpipesneedto be flattened and reconstructedwith verticaldropsin manholesand
catchbasins,asthe drop resultsin splashingwithin these structures,which significantlyreduces
the energy,andtherefore velocity,of the water within the pipes

A Allbackpitched pipesneedto be reconstructedasfore-pitched pipes
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Proposed Improvements

A The purpose of this portion of the project was to develop conceptuallevel improvementsto
addresdhe drainageissues

A Usingthe baselinemodel prepared for the existing conditions, NEAidentified problem areas
based on hydraulic modeling and proposed remedies for these areasin order to alleviate
drainageissues

A NEA then designed proposed drainage improvements and prepared iterations of hydraulic
models to analyze the effect of the proposed improvements on the drainage systems
Subsequentlywhen reviewingthe various iterations, some were not viable when considering
existingtopographicandinfrastructureconditions,andthe processwvasrepeated

A Conceptualevel improvementsare not necessarilyready for construction at this time. The
surveyingand mappingusedfor the projectthusfar were only performedfor conceptplanning

A In order to develop final, constructionlevel plans, the next phase of the project must be
undertaken Thiswould includea significantexpansiorof the topographicsurveyingaswell asa

full inventory of the existingutilities within the roadway
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Design Storm Events

A Storm des(ijgnfrequencyrelatesto a probability of a givendesignstorm being met or exceededin a given
time period:
A A 100yearstormhasa 1/100(1%) chanceof occurringonceper yeatr
A A50-yearstorm hasa 2%chanceof occurringonceper year
A | tpobssibleto have(3) 100-yearstormsin 1 yearor no 1-yearstormsfor 5 years theseare probabilities,not predictions..

A Forexampleon August4, 2020 2.29inchesof rain fell in BerkeleyHeights(durationunknown)

A Ifthes t o durdtienwas
A 05hoursA 200yearstorm
A 1.0hoursA <25-yearstorm
A 2.0hoursA >5-yearstorm
A 3.0hoursA <5-yearstorm
A 24 hoursA <l-yearstorm

A Stormsystemsare not designedor flashfloodingevents(i.e. highintensity,shortduration storms)

A NEAis continuingto progressthe designto achievethe goal of con\_/eyin% 25-yeardesignstorm. However
topography and existing downstream conditions may only permit a 10-year storm event (such will be
confirmedin the final report).
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Proposed Improvements

A At this point in time, the freliminar estimated cost for these improvements is
approximately$15,000,000 - $

0,000,000. The costsfor this project generallyconsistof
hard costsandsoft costs

A Hard Costs actual construction of new drainage systems,improvementsto streamsand channels,
s[[grilflc;[antutlllty relocation, restoration of private property, restoration of public property (i.e. paving,
etc.), etc.

A Soft Costs surveyingand engineering(i.e. preparation of final construction documents),regulatory

permitting and assoclatedees, temporary and permanenteasementacquisition,owner consent,legal
servicesfundingacquisition etc.

ANEA s Workinlg with the TownshiE_to potentially seek a loan from the New Jersey
Infrastructure B a n KWater, Bank Fi

nancing Program, through the N.J Environmental
InfrastructureTrust( “ NJ.EI T 7 )

A Low to no-interest loan, with up to a 30-year paymentterm to facilitate governmentalagenciesto
accomplishinfrastructureprojectswhichimprovewater quality.

A Oncefinal costsare estimated,the Townshipma%/

: _ ( |phaseportionsof the projectto alignwith
the projectfunding,whetheri tthrosighthe NJEID

rogramor its own financing
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Questions?

Comments?

p
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BERKELEY HEIGHTS

Where Traditon Meets Tomorrow
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